Zinc potentiates the antibacterial effects of histidine-rich peptides against Enterococcus faecalis.
Antimicrobial peptides are effector molecules of the innate immune system. We have recently shown that peptides containing multiples of the heparin-binding Cardin and Weintraub motifs AKKARA and ARKKAAKA exert antimicrobial activities. Here, we show that replacement of lysine and arginine in these motifs by histidine abrogates the antibacterial effects of these peptides. Antibacterial activity of the histidine-rich peptides against the Gram-positive bacterium Enterococcus faecalis was restored by the addition of Zn2+. Fluorescence microscopy experiments showed that Zn2+ enabled binding of the histidine-rich peptides to Enterococcus faecalis bacteria. Similar Zn2+-dependent antibacterial activities were shown for histatin 5 as well as histidine-containing peptides derived from the Zn2+- and heparin-binding domain 5 of human kininogen. Thus, the results demonstrate a previously undisclosed Zn2+-dependent antibacterial activity of kininogen-derived peptides and indicate an important role for Zn2+ in regulating the antimicrobial activities of histidine-rich peptides.